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(57) Abstract: A novel ferrocene compound; a reagent containing the 
compound; and a high-sensitivity method of determining a vitamine D 
compound with the reagent. Specifically, a ferrocene compound repre- 
sented by the following formula (1): (1) is reacted with a VD compound, 
and the compound comprising these compounds combined with each other 
is subjected to LC/ESI -MS/MS. Thus, the VD compound can be deter- 
mined with higher sensitivity than in conventional techniques. The fer- 
rocene compound is extremely useful as an agent for derivative formation 
when a VD compound is determined by LC/ESI -MS/MS. The compound 
obtained, which comprises the ferrocene compound and VD compound which have been combined with each other, is useful as, e.g., 
a labeled compound in the determination of a VD compound by LC/ESI-MS/MS. 
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TSC (1) : 
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MLC/ES I -MS/MSIC^-rSwirJClJ:"?. S&5fe^feJ: t> V 
VDft»LC/ES I -MS/MS fCT^5^5l&0^#<(fc#J<!: LTM 



WO 2004/002996 




PCT/JP2003/008166 



7xat Wfr£4fe*5 «t <Dm& 



15 0&dV& *— (Sftj&fti) ; ^p p d^& (&m&Wi) ) * 2 0 

- (3-fc Ko^o \?jV3r3c*s) - la, 2 5-v?fc Ko^kf^ ^ ^D 3 
(ED- 7 1 . f^Si^^tt) #a<D^^S_brtT^ 

20 &£>38Jgt;i#V\ ttft^avh^7 7-f-/^^^ ho^ Ml- (LC/M 
^^.^^ j. a ^ hi)— (LC/MS/MS) /$S^JOi^S##f x ttHt^Sfct-ZS 

<fflv^n5 0 fc**-et>, h^^u— at-stttik (esd 
it^^itm (apci) tfMt*>mm£tix&9. vDit^nov^'bLc 

25 /MSi£>5S«J:<fflV>£>*vr^<5o L^l, 7W^h-mD-7 1^© 

t3 M^ 1 Sr^pr 5 V D ffc^4fe»«J«&W£#"BrtB'T?*> Z><D\z*tVXs T;is7.7 U>\> 
VK-^3^/^7in-/U (VD 3 ) m<Dft?-faiC^ XT /Ufa's • T" 
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5 ^mX'&Z>tnX-bfrZ>o VDfls£1fe©tMMWfcfcW:D i e 1 s-AlderS 

j&-e h y 3i^«3Si-a#iWt-SJS-t*'5 hyr^y >-^g# (c o o k s o nSiw 

^) <fflV^ibH (®An alytical Biochemistry 1 
992; 194: 77-81, ©IH^gfe 1998; 118(6): 

206-215. ®m^mm 1999; 119(12): 898-920 

10 x ©B iological Mass Spectrometry 1993; 

22: 621-632, ©Jorna 1 of Chromatograp 
hy 1993; 645: 115-123. ©A n a 1 y t i c a 1 B i 
ochemistry 1996; 243: 2 8-4 0, if) , LC/MS 

\z&\,^x&mm^mm*%\m^tcPTAr> u-^*^- 1, 2, 4-bvr 

15 */V>-3, 5-v 5 ^^) ©) ^PFBTAD (4-<y^7/Vt 

n-O^/k-1, 2, 4- h y T"SV V- 3, 5-^*->0 CS&»©®]^d $ *> 
5„ PTADtetf* h^7Aif»i!) 7~7 0f&^dSlR]Jii-5t 

v^a*. ±mt&iz.mmztii£mttft^ mm<D®^ 0 pfbtadi^itri 

25pg/mL (UiiilmL) fcit^LTV^tf* [ift|§<D©;) , r^gt? 
20 f*^-h»-T*;fc5o a*<£>&f*KJ:5^ PFBTADOWH«T»*5PFPTA 
D (4-^7;^n7s=/l'-l, 2, 4 - h U TV U 3 , 5-^^ 

Berke lfj(4ESI Lt 7 x a t yft^^^i||ifj;| t , tK^S 

SSiJ^^Bj^-r-fo-Sw^^^bTV^ [©Analytical Chemi 
stry 1998; 70: 1 544-1 5 54) „ ESI i*<< *>&<D{£ 



10 
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(1) 
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o F f 



(R')n ( 1 ) 

-N (R.) C (=0) -N (R.) C (=0) NH- V -OC ( = 
O) NH-£fcl*-N (R.) OS (=0) -Sr&U R . Kl&MT fr* 

tf/i^^ /vSSr^L ; mtel~3(E>S$:£^L ; n ft: 1 ~4 (Dfif&Sr^-To ) 
25 -e^^H-S^^cirWb^^tf^^^D^^ (VDj^ft) 1;lS&<££-£, f& 
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#.?u^r h^77^-/^^ ho^ h y — (LC/MS) , 

hn^ M;— (LC/ES I -MS/MS) <fc 9 S'J^"t"^> -i^«t9> 



10 — N (R.) C ( = 0) -N (R a ) C (=0) NH-. -OC ( = 

O) NH-£fcte-N (R a ) OS ( = 0) R . YifeM.T JV*>V&* 

15 &&&^LTV^t>«fcV^i&T,'l'3:3rv'g, g&g£W UT^T^, Z^EMTZs 

tf/W^^SSrafeL ; mitl ~ 3 <£>Mfc£ie L ; n « 1 ~ 4 <^S^cSr^-r o ) 
^^^*3V>T«. MIB^C (1) -e&£*bSfb'&4& ( K R*5<t^R' #zK#JS 

-1, 2, 4-by7/l)y-3, S-*J*> (FMTAD) x 4-7^n-fe^ 
25 /U-l. 2, 4-hyryy>—3, 5-^^ (FTAD) ^tf^f^So 
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*tc. *mWte. TIE^C (1) 



-N (R.) C ( = 0) -N (R a ) C (=0) NH-. -OC ( = 
O) NH-lfefcfi-N (R a ) OS (=0) -£3tU R a «i£j^T/W^/WS?T 
10 *-r o ) ; R*5J:t5R' (i^n^^L-r. TKiiiJS^ tK^S. ^hoS, > 

15 ^/^^-f^S^r^b ; mfil ~3<Dg$c£^L ; nfi l ~4©i|:^it 0 ) 

20 ^h^mmnmrn^y^u^iyit^mt 5: ^D^#j^^^ufc^ 



5 




(R), 



(1) 



WO 2004/002996 

6 




t J;vN{S^T^^-r^^^5r^u ; A t nm.&&&. -ch=ch- -c = c 

JDR^, Tfc^S, =hnS, v'T/S, ^o^^ mttfcWUTWr t> *VMKfc 
t>£iM£»T/i'*-=vi'£* B&S£^LTV^t> Jiv^^T/i^-A'S, g&^ 

20 *U;Xtt-0-, — N (R.) C (=0) -N (R.) C (=0) NH- 
-OC (=0) NH-*fcf*-N (RJ OS ( = 0) -*r*U R.tt<S»T 
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5 V^Tt J;v>^7/^^^/wS?:^L ; mte l ~ 3 <z>S$c£^L ; n 1 ~ 4 <£>g$: 
^r^-To ) 

*&wn. mria^c (2) xm&thZ>4k&®*. a 1 — a 2 — A 3 ti-CH (ch 

10 ,) - (CH 2 ) a-, -CH (CH S ) -CH=CH-tfctt-CH (CH,) - 
CH = CH-CH = CH-^t ; R 1 i*7kmWL z FiZtite7k&t&$:i&\s I R 2 J* 
TklSfUH^fcfit: Ko^^ciJK^VSSr^b ; RsttzMHIE^ifc 0 : R 4 > 

TV>Tt> J; V»fij|Rr/u^S*fc ^ nT/^/vS^L ; R 7 *5£tfR 
15 8 li7K^^F-T-fc-5*\ R 7 #J:t*R 8 #— »»-fcoT— fiJS^Srje/fc-t- 

5^«9fct>Mi"5o MI2^ (2) T'i^tlSft^l', R&.fctfR' tf* 

Sfcfc* MIB^C (2) •c*S*LSfc#4fe I K Q fcttT 

-a-4&>-?$> 5 7i0"fe istk&m t\??^ isT>it&® t vtcit&mz. i> m-t s 

25 o 

TIB^; (1) 
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Fe 



/ 



(R), 




(1) 



(5fc«K Qttmmf^^ Ty^l/^*y t c{*-W 1 -X-W 2 -^L (rrt% 

-N (R.) C (=0) -N (R a ) C (=0) NH-, -OC (=0 
5 ) NH-*fctt-N (RJ OS (=0) -«r£U R.tt^T/^/wSS:^ 

/U/<*>f /wS^r^ b ; m« 1 ~ 3 <Dmik&m L ; n 1 ~ 4 O^gc-Sr^-To ) 
?7j~-/-?XX'<?b**hy— (LC/MS) ^J:»)iB3t-t-S-t*r4#!»t 

20 fljd*, TIBS; (2) 
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A1-A2- 




! Q 



(R), 



Fe 

/ 



R 2 



(R')n 



(2) 



t> £v^&7VP;*7>f -u^^u ; A 2 f3ii:^-g\ -CH=CH- > -c^C 
5 - % -O-, -S-*fc«-NH-$r^b ; R 1 «7K^m^*fcf*-OR 9 (R 9 

, fi&K£WU-CV^t> ^vMS^T/i^wS. S&S&W LTV>Tt> <fcv^i&T 
e&S£^LT^Tt> iVvl&aT/i'dr^i-'^ 8&S&^LTV>T 

10 R 3 t*7K^^^fcfi^SS:«U ; R 4 , Rs^Jlt/Re^^n^U-CTK 

20 >-Sr^b ; Xte-O-, -N (R a ) C (=0) -N (RJ C ( = 0) N 
-OC ( = 0) NH-£fcte-N (RJ OS (=0) -£r*U R a te 
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5 WbTv>rt> J;v^*/^*>r^SSr*b ; mttl~3»»*L ; ntel~4 

StflEco 7 * n -fe l/\\&m& J: tffifflE© 7xnt £ if* 5 ^ 
D{b^ir^jjg^bfe^^fC*3V^T, A i — A 2 — A 3 li _ CH (CH 3 ) - ( 
10 CH 2 ) -CH (CH 3 ) -CH = CH-tfdi-CH (CH 3 ) -CH = 

CH-CH = CH-5riL ; R^tTK^^^f-^TK^S^b ; R 2 ^tR^M 
^-^/cfit Kn^v//n^'>S?:iL ; R sttTK^ISC^t?*) 9 » R 4 x R s *3£ 

x. R*3j;tj?R' asTK^m^T-fc-sfc** ^ vDfb^^aij^jfet-t>p-r<6o * 
mchm-r^o & b^Qfrt^^^xhsmfzy^v-t^^vok \z$ s: >Dit 
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lc/ms) a*, mfc? h ^7 -7 4—/^- ^7 ha^^-w— r^-^b— 

5 ho;* MJ-/^^^^^ h** h y — (LC/E S I -MS /MS) t? 

ALF-FMTADfcit;ALF-FTAD©ES I -^7.7.^7 Y )V 

io *mM\^KM¥k<D-m*7F-ro 

IS2fi, ALF-FMTAD©^^ CM] ^it^ALF-FTADO 

I33i2, LC/ES I -MS/MS®j£^#£ftiS'ffcL-*:|glc9 > ALF-FM 
15 TAD. ALF-FTADfcctr/ALFtii^ (*fR8) (DWife1fc&<D-®\* 

m4.it, LC/ES I -MS/MSa"J^#3rSM;Lfc|gl<Z> x VD 3 -FM 
TAD, VD 3 -FTAD, VD 3 E^ffliJ£B# (*N8D ^^03-7x0^^ 

20 ei 5 7 y h^m^nt vxm^itm&<D, ^mmmmi^if^wi^m 

m&Tjk-to A) fi^y ^«lmL^fflV^fc#^*|gP^a'J^^»^TPS{- 
*5tt5^n-r f^-^ B) h«l 0 0 m L?rfflV>fc:^'a'^BPJffliJ^ 

25 &CD&*8rFP£l-*5tt ; 5^^ h^7A, C) ^PTAD^^klCtSfiiJ^ 
<D&i&mTmzioi1rZ7ti^ h^7A (#18) . D) «E^ffi'J^^*^TPfi 

El 7 f*. ALF-FMTADiaS^«a^li^t»^^7 
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Hi Ofi. *l5M»l^ft^i3V^-c®8 % m 9*3 £1*311 2©^#T-eiM^L 

HIl lii. #»WW£#ifc»:i*5V*'rBI 8 % 0 9*5J;(;S1 2^^TT*aiJ^b 
fcB#(D, ALF-FMTAD <DWm&<D? o v h ^9 A^^"T 0 A) ^7^K^7>-^JfiL 
|&<£>^ n-e A x B) te^*/^^^ (ALF : 0 ng/mL) W^ovK?^ 

C) tttfeadftTRR (ALF: 0.05 ng/mL) n-7 ^^7^5, 

10 01 2 ft. #3i§i^$U^2feK::JoV^H8, H9*3<fctmi 2 <z>3M*FT-e$iJ/£ b 
tz.#f<D, d 4 -ALF-FMTAD <nmW&.W w h 7*7 J*%tf1t 0 A) ti7yh/5^ 
PVb^7^> B) l&Tfc&TPS (ALF : 0.05 ng/mL, d 4 -ALF : 8 ng/mL *B 

15 %WI:^l6t5fcft(Oft&^i 
TIE5S (1) 

o 

o F f 



(R')n ( 1 ) 

x*m^ti^^m<Dy^u±^^m^^^x, tqj Kmstf££\ T/t^i^ 

20 tfctt-Wj-X-Wj-SrtL (r^t, W 1 ttT*'*l'>'*;fc«:7*=u:'«r 
£U I W 2 ttT/V*l'i'«r&L ; Xtt-O-, — N (R a ) C ( = 0) -N 
(RJ C ( = 0) NH-, -OC (=0) NH-^/cfi-N (R a ) OS ( = 

25 ; W a tt^^u^Sr*U ; XWt-O-, -N (CH 3 ) C (=0) - 
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N (CH 3 ) C ( = 0) NH-^fcte-OC (=0) NH-«r3*1- 0 ) , <fc 9 £f 

^.izx^m^^Kit^^u^x-h^o rR aJ i^its r<s»r/w^^ 

5 -y?7K t-y^vK ^V?vK V'O'f ;K ^^i^^vK 

^hng, i/T^I, g&S£#LTV^t> ivM&ar/i^/wS. ® 

&££WLTV^t>J;v^£i&T/i'>Jr~A'S, TV^T^><};Vv[g;i&T/^ 
j.^vk yo fcw, -y y yn tVK y^/w >r y/f/K s -y^vK t - 

7!)/K l-y^—^K 2~yx~/K 3-yr=;K ^>-^ 
- /K ^^^w#<0^^1~6©iE^fc^^OT^=^£^mb ; 

r^T^^^Sj ai^^^K /nt'=;K y^~/K ~- 

25 ^^^^^^i~6<7)E0*/c{^ii$^T/^=/wssrJtu ; rfgj&r 
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mmm 1 ~6 or^s^jit, 

5 s -t^vk t-^/K ^i^/k >f y^yf ;k 

15 t>£V^££#Bfc-r3„ 

* a o xmt-r z> - £ a* -e t 5 o 

Fe - Fe ^ _j_ 





R)m 



(R% ~ N (R% , (R,)n 

1 2 3 

O p 

HN^ ^^r (R)m 
.p-gJR)™ Hr T Vq-^^^ „ m N-Q- 

R 1 0 2 CHNHNOCHN-Q-^^ :r X ^4 HN~^y Ig5 N~^/ 

T — - b i * b F T 

^ ^ e ^ 

(RTn 5 

4 

Q, R, R' , m4S<tt^n«HiIxE^^; ( 1 ) l-fctt ZfeB t m~ ~Ch 

20 5„ ) 
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x&i) juris F&xxfii&m&ftmz&zxmzft^btiz&mt urn s?*n 

npt^^ ^an^A, ^oni^y, ^^if>- x h>^>\ ^S/W* T 
h7tKn77^ v^n^vwn— ^^^^ ^ h 

V\&*, HKfcs -7 8~5 OtTCfT^ * b < fit- 1 0 ~ 1 0 < CT* : ?T 5 . 

XU 2 K*5V^ 3 2 Sr*nB"f 5 r. £ ^ <fc *> , ^-rs 

^ani^y, 'O'if:/. h/WtV, ^^U^ 7h7t Kn77^ v^^- 

—m^ 2 0^C~2 0 0°CT- : fTV\ $f*U< ft5 0~1 5 O'CTff 9o 
Ig 3 fc*3V*T, -fb-a-^ 4 fitted 3 \ZL#>v/<*?^WLx.x s rfl't: fern*** - 

25 ^nn*;UA, ^^nai^y, '^■tf >\ ^-VWy, 7h7 
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^*#5 6 ±KXS4^fflV>e>*L5JftSi:UTtt^-hy *J>^ b**sK M> 
^Ax h^r^ h\ -ThV -7 A t e r t h=^7 — K 7J V 

# y .7^1. h=¥V R\ 7J y !7A tert-^h^K, n-yf/Hif^A, 
5 sec-WJf^, tert-^HJW, y ^<7 ASM y :7*n fcT/V- 

r ^ f\ # y ? ^ ( h d * 3-*' 9 s dm r ^ h\ famt-r v v $ a x ^mit 

# v mmfom-r mwt&m* v mmu vvj*. mm-r h v 

io &m-ft>foZ> 0 ±IExa4(-fflv^bttS^<h bTfi, ;k ai^y—yK 

^ yzfu/</— /K -Jpuut&ls^ ^an*;i/A, ^nn^^y, 

15 V\ 0£L< ft 2 0~1 2 O^C-CfT 5o 

oi^/K v^^dd^^^. ^pc3tJn/UA n v^^acrrc^^, ^<^if>- x 

fh7t Ko77^ (THF) % ^3^/1^— r/K ^fy, 5? 
20 ^ h*^* ^ftZ&mtf btl, ^L<l±rh7t Kn77> (THF) l£fc 

teftv^s, — - 7 8~i o o'C-effvv »iu<ii-io~5 0t-eft5„ 

25 
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o 



:«6 > ^ pjg xgs , N 



Y-W 2 ^S> HN 

Fe ► O 

it 

C^f. Q> R> R ' ^ W 1% X, W 2> m:fc£tfnteiiu3z&<E>5t (1) 
*v-S£^-T) ££0S£^5^<^£9^&^5^£*>-C£5 (X@6) „ wtf> 

y T^mit-r h y * a n fcmib* v * a x m&t* v ? ^ wm-r h'j^^ 

fimx^VJ*^ mm-z^VJ*. hy^^r^>-, ^y-^dbv^^r^ 
v x t o y>^ 2, 2, 4, 6- h y ^^/wt°y S?>\ 

25 4- (^f/ur^y) t°y vistm&m? btiZo ±mTMG\z.m^btiz>m 
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^nn^ ^nn:£*>\ 'O-ifV, h/l^>\ *->U>\ 7F7tKn 

Rfcrnm-z. mn^zni&^&frttmz.Mm*te^fr. -m^. -78-20 

5 0 o c-e*rv\ n t. u< tt-io — 150 "cx-ft 5 o &*>\ it 5 ©gasafettfc £ 
Mo^-C(4tiJa£tf>iI 9 T*fc 6o 

*&m<D7 **±>"{k&m^ s ^Y>\Y>sm (vdm) ^^©hj^ 

C/MS) % 1$»^o^h^77^-Al'n0^ — ft^ft-vx 
15 hci>{ MJ-/^^^ MJ — (LC/E S I -MS /MS) t~ 

t LT(4. ffcfife^^vK S^tin**^ ^nct/jN/UA % ^^nox^y, ^<>- 
20 if^> h/I^>\ ^VWy, 7h7tKc77> (THF) % v 5 ^/^— 7VK 

(THF) *yttt^*^^^tf btbS 0 i^> : f(D7xntW^rot 
«(4. #(£PE££*Ui:V^ 0iJ;U4\ 0. 0 0 1~9 9M%> $f^b<{40. 
0 0 5~5 0ii%, £ b^S; L< (4 0. 0 1-1 0S*%^ffl^f>j§^:51 

^Lc/Esi-MS/Msfdftsriia?), vD>fb-£$5£a'J3£-r<5o ffl'J 
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i45VD^W tLtlt ^^D 3 fc^ (VD.flS^*) *W£LV\, 
rrfVD 3 fb^itt, 9, 10-fe = 3^^-5, 7, 10 (19) - h 
y oi^fl|it^W-r-5'fb^-r-fe«9. &•& L< ft (5 Z, 7E) -9, 10-ta 

3^^-5, 7, io (19) - hv^mm&m-tzik&yre&'o. 

5 £L<« (la, 5Z, 7E) -9, 10-ta 3 ^^-5, 7, 10 (1 

9 ) - hv^-i-*-;i'mm&m-rz>fc&vos (3/3, sz, 7E) -9, 

1 0 UXf- 5, 7, 10 (19) — MJ*^— 3— /H»3t*r^rt" 

*>ft&m, $.tcte (la, 5Z, 7E) -9, 1 0 — fc a = U** - 5 , 7, 1 
0 (19) 3--^— /WflKtSr^-r5<b^«|-e*>6 0 -tL^V 

10 Da'f^^^A^W^'fb^t LTfi, 3l/*/P^7xD-;W (VD 3 ) > D ?V 
i/MJt-/V (la, 2 5 (OH) 2 D 3 ;i8joq£ n*^hP-/> (Itjg 

\?-jV (ALF ;jftSi4 T/V7tc-/w (g&jg^l) , Wmffi&&*£ > & 
15 PBBS4 8-6 2 7 5 0 -5§-4^ft*5 itfT etrahedron Lett., 1 
973, 2339, Tetrahedron, 30, 2701 (197 
4 ) n %,v*yy—>V (OCT ; fSn° n £ ^-^r-^a— (S&ftgD . 

*0-S3Kt*a;£*t ; # mb§6 1-26755 0-^*^) . 9 aw a- (^ 
20 #vt/v7t x 0At*5££*±) x ^/^M^t-^ (i&p n p 

S£i£5c ^MflS^tk, SS^tc ^5/-fe-r^o B p^^±) , 2/3- (3-t: 
25 Ko^V7 p olf;Vt*v') - la, 2 Kndf^lf* * ^D 3 (ED- 7 

1 (PB3§ = - K£) > +^*HH**^tt I #MBg6 1-2 6 7 5 4 8^#^) % 
EB 1 0 8 9 (|f|^=i— Leo Pharmaceutical Pro 

duct stt; J. chromatogr. B, 7 4 0, 1 1 7-1 2 
8 (2 0 0 0) m , iWW0 9 5/2 7 6 9 7t^f, I^WO 9 8 / 2 8 
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2 6 6-*§~&$a, [^WO0 0/4 9 4 0 3 -5§-kf&, PWOO 0/6 1 7 7 6 
^WO0 0/6 4 8 7 0M, TO0 0/6 6 5 48fM, I^WO 0 1 / 
1 6 0 9 9 ^Wi, IWO 01/62723 IrIWO 0l/79l66f 

I^WO 01/90061 I^WO 01/96293 IhIWO 

5 o 2/1 3 8 3 2 j &'&wmz.&m<Dfc&m&mtf kttSo ftlZZX\ VD 3 , 1 

a, 2 5 (OH) 2 D 3 , A L F ^ii rUJR $ *LT*3 <9 % 0»J*.tf. S o 1 v a y 
Pharmaceuticals CALB I Oft, FLUKAtt, FORMO 

10 • 3U*;V2/7so-/W (VD 3 ) 




•2/3- (3-fc Kn*'^f ^***/) - la, 25-^tKn*W 
15 $VD 3 (ED-7 1) 




PCT/JP2003/008166 



• ffl^WWOO 2/1 3 8 3 2 J %'&m<D'£M®\ 6 \Z.'&M.<Di\&to (UT. it 




5 ±ft\sttW8<D7~u*^ik&votm&£itz>vvik&vo (w*>. m^n^. 

^ • ^^-x/^-^ • T % K^^^^n^Sr^rU^VNVD^^J (A 
(W^tt* HtlJiOVDa. */^>JKhyt-/K la, 2 5 (OH) 2 D 3 . AL 
F, 7rW/f?*-^ EB 1 0 8 9, ffr&4feA*M "CfeSo 

yft^tt© hJIT'/U >-#te£D i e 1 s - A 1 d e r KStVDft^ft© h U 
3i>'#3tt!:a^W^SlS?$*tt«J:v\ Afrftfctt. BHfct^/K *?#xixi*9 
V % ^nnTjvW^ ^opi^y, ^<>"^^ N 3r>W>\ r h7t 

Kn77y (THF) > V^f-jva^— tvK v^^if"^ ^ h^i/:**^ (0 
15 Jl<ttff7tKo77y (THF) ^fctti^'frlM') 

■C. *^©7xOty^iVD^t5^~51$ra (£?£L<tel5 
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* (2) 



Mmwic (i) tm-(D^.mxhho ^A x isxxfA 3 i i^miiLt, 

©&K£*rbT^-Ct> JivMSi&T^i'^ flliftSSr^f Ltv^-Cfe J:v»ffi»T/i' 

15 f*E^*££\ -CH = CH- -C = C-, -O-, - S -^fcli-NH-^ 
U L < -CH=CH-*fctt-C = C-t**)5, A-A 2 

— A 3 tt. £?£L<te, -CH (CH 3 ) - (CH 2 ) 3 -, -CH (CH 3 ) -C 
H = CH-$fcli-CH (CH,) -CH = CH-CH = CH-ffc"9> 
£b<fi-CH (CH 3 ) - (CH 2 ) 3 -T-fcSo TRj (iTK^M^f £fcte- 

20 or 9 (R 9 te*.mm*iztd*vkmm : &&-ro ) »*u<tt3km^* 
fc^TK^st'fcSo tr 2 j \i*mm*. *mm. ^oy^, s&sst^l-cvn 
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*fcf±fc Fn^ri//p^^ST?fc5o TR 3 j «7K^^*fci^S^^^U. 

j*U ^*U<tt7K^0^*^ttR 7 i3j;tJ5R 8 ^-^^>teoT-a^#«r^ 
15 irho 

PtVK -Ty^nlfyK ^ryy^vK s-y^/K t-^/K <<Zsf- 

/K >f y^^f/K ^^--o-^/K ^*v/^«>^*«ci~6©iicm*fett^ift 

^©7/w^^S ; xf^/u, i -7p^-;^ 7!J;K l-^—zK 
25 3-^~/K -S^—zK ^^-fe^^Wj^^^: 1 ~ 6 <D&m~& 

i$$L(DTji'>r~jvm; ^—/K 7of=/K ^v^~/k 
/^(D^^l~6©Em^^ii^^T/^^S : y h^>> 
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yf-y/K y/fP/K ^uy/K ^ y^ni/K tv^n^/K ^^f-tJ-y-f 

yy°nfc 0 /K y^/K -fy^K s-^/K t -y^/K 'O'^/K ^ 
;HSrf L ; r^aryP^-/H if*. ^t^/K 1 -^n^te/K 7!);K 1 

^p^/k zf=f-=-)V, ^^v—yi^cQ^^t^: l ~ 6 cos: 

3-*-y % 7^/^^^m^:i~6(^T/w=«drixS?rmb ; rffi^r^/Hj 
£fc. R 4 . R 5 *5<£tfR 6 tf> r^^nT^^^Sj iyynycifcVK 

>ryy^vK s-y*vK t-^f/w ^yf/K -fy^^/K ^t^^f/K 
^*i/fr*f<Dm.m%t. i~6 (DE^^fc^^^or^^^s ; ^7-=-)^. 1 - y 

25 n^c^/K 7P/K 1 -^f-;W 2 -/r-/K 3 — zfT=^^s ^^-r^K 

i^^t/w^^/vS ; ^ h=^y. rchdrv, y^/tf^y, 'fyT'o^ yh 



WO 2004/002996 (ij^ ^) PCT/JP2003/008166 

25 

/K /f y^wy;K f^n-f/K ^^UV^ A^£<£>^lfl& 1 ~ 6 wr^i ; * 
-rx% ^©iMltbt, fftjs^B&^GSr^ofc^ #3§!g<z>7^cr-fe^ 
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5 art. #*u<tta»*B*©H**iiffl*— y^*^rff 5. 

LC/MStftLtfflSt5. ^rX% LC/MS£te, LC/MS o 
10 ^hn^hy — (LC/MS) tsW^fAM^n^h^^^-A 

b v —/-^^^^v hv* hv— (lc/ms/ms) „ mmz. 

Ztlbfc^l'? FX^U-^t^ftft (ESI) *3<tt>^M/E^-r^-Wk& 

(APCI) SrJja^fe-tirfcaO^&^v^ttSfl^l^-CfeSo 

15 ha^^W— -f ifrWfc-^**^ bn^b U J**** hn^ by— (L 
C/ESI-MS/MS) SrfflV^5 0 

lc/es i -ms/msk: issuer** mitmaz, m&<D£?\zvxmt> 

LC/ES I -MS/MStiUt»m. ^i-e, 3-$BiJ5£l::*5tt5LC 
20 /ESI -MS/MSl|iJ^^O^^OA^^m-oVN-C{±, <^*q^?5fe 
«ot, ffl^fefcfcSW**©*-^*^ tW1»fc#ftt5VDflS^l©t^ 

(£>«2S. LC/ES I -MS/MS«S©*^^t>*taS 

25 ^fr©MRM (Multiple Reaction Monitorin 

iE*oltfcitfti»ft©ay^*t*4toS:«*nL. (I. S. % $f*L< 

Hffl3£»«t*«©*^ra(fc5c*««^) Mlx.> **tJPttaa^i-6. I. S. \z. 
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tt-fz>mmtt%.v>)<DK°-?ffimtt: ($.tn*t°-?M£it) asanas 

ha^M)- casus* it^mA. m$k ■ 1 9 9 5^) , 

5 ^to^/K^^^^ bn^ mj- mn Mj&it^mx. mm--±&&^ 
^mm. mmm-, 1997^) „ lc/ms©^ (i&us, b^t : mw& 
^4^7-474 mm ■ mmm-. mm%. 1996^) mz&mirzz. 

M?*— /K la, 25 (OH) 2 D 3 . ALF, 7 7^^>h!Jt-/K E 

b 1 0 8 9, -fb^A^) ©auete^-ctt* t£5fefe^it^T$cWfgt><z>ii&^g 

©OCT, ED-7 1^) <DZ*t£h-T. -t*te>^o® J ?-«r^r*'&V>VD'fk^«J 

mmm 

&.T<Dnmm\z&^x\*. mmm.&vM*^? (nmr) ijex-2 7 0 

MS/MS (LC/ESI-MS/MS) ilt, H»^dvF^77 A 
25 lliance2790 (Waters Co. th») fcit^ffllgiSi^Df 
ft- Quattro LC.(Micromass UK Ltd. thgi) SrffiV^ 
/Co £fc> Masslynx Ver3. 3 (Microma 

s s UK%t$D *S£XfM icrosoft Excel 2000 (Micr 
o s o f t &») UfCo 
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CH»!li-i] 4- (7xDt^/Mf/u) - l, 2, 

3, 5-v^^ (FMTAD) <D&J& 

(1) 3- (^^D-fe—^fvW tViojV/^y^'W.^J^'^'T)^ 

7xutyfti (^fcj#tt:££*±§!£) 0. 5g (2mmo 1) , 
&X&})/l'Ti?h"0. 44mL (2ramo 1) fciO 5 h^y4mLOl^H 
tK&T h V xf/WT 5 0 . 5 7mL (4mmol) &;&P;ix MLT\ 3 0^FI 
81*^ Ufc 0 £D&A^4fe4ri^^ any* Vt?#«? U 1 %*£&**§*&. ^fP^TK 

<j) Y-jv^is^mz.. mu^wy^^^^w.^^^^^^- 3 2 g (3mm 

A^p^F^77^- an*/^ : 2 0:1) 3 - 

(^aici-fe— ^vu) ^yW^^/l^yW^^&^^/l^^-TvUO . 55 g 
(7 8%) £lt#.fa^£ UT*#fc 0 
X H NMR (CDC 1 3 ) 5 : 1. 27 (3H, t, J = 7. 3Hz) , 

4. 0-4. 3 (13 H, m), 5. 59 (1H, m), 6. 59 (1H, 
s), 6. 6 6 (1 H, s ) 

(2) 4- (7x0*^;^^) $7 y~Jl'<D&I& 
_t!E (1) -?1&bfrfc3- (^o-lr—A^^vV') A^/w* 
^i^/Wai^y^/UO . 5 5 g (1 . 6mmo 1 ) ^ >J!>A46 0mg (3. 

3mmo 1) *5 £TJ^* /-;H 6 mL©M?: 1 4 ^SWn^iiflft Lfco SfS 
^JETIffiUfc, '&t>titc.nm*i<'}) n-r h ^ 

77^- (^no*;^ : J— )V=\ 0:1) -CfitSU 4- (:7*a-fc=- 
?vV) 17 7 ^ 3 7 6 m g (78%) 
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*H NMR (THF-d 8 ) 6 : 3. 86 ( 2 H, m) , 3. 96 (5 
H, s), 4. 10 (2H, m) , 4 . 1 3 ( 2 H, s ) , 8.38(2 
H, b r s) 

5 (3) 4- (7xa±=^f^) -1, 2, 4-^)7/^-3, 5-*J* 

±12 (2) T-t#bttfc4- (^aia-t^U^^/V') ^'/-/HOmg (0. 
0 3 3mmo 1) Uit^f h7t Ko77^-d 8 0. 5mL©MlI3- 
^yfyi?7tf-hllmg (0. 0 3 4mmol) £rM.-C;!JPx^ 2 B#Ba 
10 4- (^n-fe-A^^vW -1, 2, 4-by7/yy-3, 5-v> 

l H NMR (T H F — d 8 ) 6 : 3. 98 ( 2 H, m) , 4. 04 (5 
H, s) , 4. 16 (2H, m) , 4. 3 8 (2H, s) 

15 CHJi^Jl-2] 4-:7*n-fe~/U- 1, 2, 4-F'J7/!Jy-3, 5-v* 
(F T AD) <D<&&. 
( 1 ) 3 -y ^Xi^~)VtJ )V/<^y( >V/<*sl/^*-^-)V^7. : T )V<D^$L 
yzzv^l/jj/l'tf^m (3K^kfifc»^tfc«) 0. 5g (2. 17mmol) , 
5?7a:=^*^*9/PTS?K0. 4 7 m L (2. 17mmol) & £ h /l^ ^ 
20 4 m L ©Jl^l5t*^T h y =f ^7 ^ 0 . 6mL (4. 3 mm o 1 ) 

^U-Vs 3 0 ftfflmt b/Co JSfcS-frttSrS** on** ^"TMfrfc 1 %J£^tK 

25 0. 3 4 g (3. 27mmol) &APX., 1 B#ffl#P#&§8fa Lfc 0 JEl£»£4fe«r$* 

^ u a * * ^-e^ u i h y !7 ^»«T?wftft 

tzmmZ^iry-^-iSfvvtf^ (1 = 1) *B£ifc-CSsi*U 3-7xnt = 
fVij)V/^^^ti)W^^^x.^)V^7. s r)VQ. 52 g (7 2%) &M&ffi3zk 
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J H NMR (CDCI3) 6 : 1. 31 (3H, t, J = 7. 1Hz) , 
4. 03 (2H, s) , 4. 20 (5H, s) , 4. 25 (2H, q, J = 
7. 1Hz) , 4. 4 7 (2 H, s) , 6. 24 (1H, brs) , 6. 
5 40 (1H, brs), 6. 55 (1H, brs) 

MS (ESI) : m/ z 3 3 2 (M + +l) , 33 1 (M + ) 

(2) 4-7xPt=/H^7 /-^©^J^ 

_hia (1) -e#btvfc3 ^xi^z^jVfi?Vy^>( )ViJtV/^J^W^^-^^-^ 
10 TVI'O. 5 2 g (1. 5 7mmo 1 ) . !) 7A4 34mg (3. 1 4 mm 

o 1) *5£0^*/-/H 6mL©fi^ 1 3 B^MUtSft Lfc 0 i^flET^ 
& % 2 Nti«C Lfc&. ^on^y-^^^ (10 : 1) <Dm& 

15 1) T-fifiSlU 4-7iPt^7/^3 2 0 

m g (71%) *m^o 

J H NMR (TH F — d 8 ) 6 : 3. 87 (2H, t, J = 2. 0Hz) , 
3. 96 (5H, s) , 4. 86 ( 2 H, t, J = 2. 0Hz) , 8. 64 
(2H, brs) 

20 MS (ESI) : m/ z 2 8 6 (M + +l), 2 8 5 (M + ) 

(3) 4 1 , 2, 4-hy7/yy-3, 5 -S^T 

.LIE (2) f#f ) tlfc4-7xnt^77>'-/H Omg (0. 0 3 5mm 
o 1 ) teXXfy" hy t Kn77^- d 8 0. 5mLWMt3-M^V 
25 mf-Mlmg (0. 0 3 4mmol) &MM.X*Mx., l&Wti&WV. 4 
- 7 1 , 2, 4-hyr/yy-3, 5-v?ty«fh7tKn7 

X H NMR (THF-d 8 ) 5 : 4. 0-4. 1 ( 7 H, m) , 4.6 
6 (2H, t, J = 2. 0Hz) 
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(4) 4 -7xnt^- 1 , 2, 4 - hVT^V >~3, 5-*S*>'<D&& 

_h|E (2) ■C#?)tlfc4-7xot=;^7 , /-/H Omg (0. 0 3 5mm 
5 o 1) J3it^l, 4-v ? ^*=ar^^-d 8 0. 5 m L (DM^m^ 3 - K-<Vif V 
i?7tf-Mlmg (0. 0 3 4mmol) ZMUX'tiUx.. 2 P#IHHJI#U 4 

*H NMR (1, 4 d 8 ) 8 : 4. 2-4. 3 ( 7 H, 
10 m) , 4. 8 7 (2H, m) 

giism mm mm t * ? s ^ d ^ 

CHlfe^J2-l] 7^7?*;^^ 4- (^ana-fc^/w^^wO -1, 

2, 4-by7/yy-3, 5-v?^^#*P^ (ALF-FMTAD) 

15 HJS^J 1 - 1 LTx 4- (7xnt^;u^ ^yV) !>7/-^5mg 

(0. 017mmol) fcitfr h7t ^77^0. 25mL©MC3- 
K^yf^7tf-b5mg (0. 0 1 6 mm o 1 ) iSrSffl-Cfln*.* 2 BtPf^ 
#U 4- (7iat^f^) -1, 2, 4-hU7)/yy-3, 
yfl?rb7tKa77«Wc. WfcfLfcfcJK^ #|»Bg4 8 - 6 2 7 5 0 

20 t^tfci^Te trahedron Lett., 1973, 2339, 
Tetrahedron, 30, 2701 (1974) ^IB^^fel-tfco 
XW&\^K-T 7 % K— /H mg (0. 0 0 2 5 mm o 1 ) <OT b 7 t K 
P77^ (0. 2 5mL) mm&UO*.* 1 &m&W UfCo fcbih/fciS^* 

25 »Bftai^=l : 2) -CJltSSU W7^7 7*^'>K-^ 4- 

z^,V**f->V) -1, 2, 4-H)7/y>-3, (ALF-F 
MT AD) lmg (5 7%) SrH&JlW&fc ttffc, 

X H NMR (CDC1 3 ) 8 : 0. 4-0. 6 (3H, m) , 3. 6- 

3. 8 (1H, m) , 4. 0-4. 6 (16 H, m), 4. 6-4. 8 (1 
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H, m) , 4. 8-4. 9 ( 1 H, m) 

(H2i£0!l 2 - 2 ] 7 jV~7 t K — As 2, 4—h 

5-Z?*^tftoft (ALF-FTAD) <D&& 
5 HWJl - 2 Sr##}lLt, 4-7xPt=/H>7/-^5mg (0. 017 
mmol) *5<fct^h^t KP77VO. 2 5mL(D^II3 - K^^V^ 
7t7 1 -h4. 5mg (0. 0 14mmol) «rM.-C;&P;t* llSNHHWU 4 

-7xot^- 1 , 2, 4-MJryyy-3, 5-^©fh7tKo7 

7 l/mWLZnfco »&*Lfc*ttK:* #IIBB4 8-6 2 7 5 OfWit^Te t 
10 rahedron Lett., 1973, 2339, Tetrahedr 
on, 3 0, 2 7 0 1 ( 1 9 7 4 ) KHB*©*8sK:|£oTK3ft LfcT/V7 7* 
jfr/l'S'K— /Hmg (0. 0 0 2 5mmo 1 ) h7t Ka75^ (0. 25 

mL) ^^*Px., M-en^MSH^Ufc. #e>*vfcJS^«9Sr«ffiTjR3Blb#e> 

tifrmfe&nm^v xf^? h???*— (^^-^^ : mk^^= 1 : 

15 2) ^©7^7 7^/l'v' K — 4-7 = o-fe=/U-l, 2, 4- 

(ALF-FTAD) lmg (57%) £ 

*H NMR (CDC 1 3 ) 8 : 0. 54 (3H, s) , 0. 85 (6H, 
d, J = 6. 3Hz), 0. 89 (3H, d, J = 5. 3Hz), 3. 79 
20 (1H, brd, J = 15. 5Hz), 4. 0-4. 4 (11 H, m), 4. 
66 (1H, d, J = 17. 6Hz) , 4. 9-5. 1 (3H, m) 

3] a^/l/^xn-A' 4- (:7mU-tr=/l^ t^W) — 1, 

2, 4- hyr^y >--3, s-^vftflnfr (vd 3 -fmtad) <z>^/& 

25 HJS0U1 - 1 ^IILT, 4- (:7*o-fc:=:/l'^^7l') 77/-;H0mg 
(0. 0 3 3mmol) h7t Ko77V-<l 8 0. 5mL(Di^| 

ta-K^y-^y^tf-M lmg (0. 0 34mmol) $:Sifl."e*n*., 

2«HS*8 i u 4- (^zcPiwi^^/i') -l, 2, 4-hyr^y^-3, 
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— )V (VD 3X Solvay Pharmaceutical ttiSD 5 m g ( O . 
0 1 3mmo 1 ) Of h7tKo77V (0. 5mL) mm&tiQx.. WtLH 1 

vb^77^f- (^^f-^ : P^^= 1 : 2) T-iWiSlb. il«3l/^;l/v' 
5 7l o^ 4- (^an-twl^^TU) -1, 2, 4-byr^y>-3, 5 
-v^^ttTJPft: (VD 3 — FMTAD) 8mg (90%) &H&?ft##J LT# 

7i 0 

*H NMR (CDC 1 3 ) 6 : 0. 47 (3H, s) , 0. 87 (6H, 
d, J = 6. 4Hz) , 0. 92 (3H, d, J = 5. 9Hz) , 3. 71 
10 (1H, brd, J = 15. 2Hz) , 4. 0-4. 5 (15 H, m), 4. 
60 (1H, d, J = 9. 9Hz) , 4. 86 ( 1 H, d, J = 9. 6Hz) 

CH*S^J2-4] =* U*/W>7*o— /V 4-7*n-fe— ^- 1, 2, 4 - h 
5-v^^ttflPfr (VD 3 — F TAD) <7>-^J& 
15 HS£0!I1 -2^##(Cb-C, 4-7int=/V77^HOmg (0. 0 3 
5mmol) fcW7h7tKn77yO. 5mLOH^l:3-K^f 
7t7-Mlmg (0. 0 3 4mmol) Sr^iaT^Px., H$WHI#U 4- 

2, 4-hyryyy-3, 5-^W7h7tKo77 
^^«r#fCo #b*lfc»P*fc3 W*A">7xn-^ (VD 3 . Solvay 
20 Pharmaceutica 1 *t§SD 1 0 m g (0. 0 2 6mmo 1) ©fF7 
t)>'p77y (0. 5mL) ^^APX., tfi-ei«#Lfc„ ftbtVkMfe 

is : Wm^A'** 2 '■ 1) "eflMRU mM<D^^;V^y^n—;V 4-7 
-fc- /V ,-l, 2 , 4-^)7/^-3, 5-^y» (VD 3 -FTA 
25 D) llmg (63%) SrHfe»«« UT#fc„ 

>H NMR (CDCI3) 6 : 0. 60 (3H, s) , 0. 85 ( 6 H, 
d, J = 6. 6Hz) , 0. 92 (3H, d, J = 5. 8Hz) , 3. 81 
(1H, brd, J = 15. 5Hz), 4. 0-4. 3 (11 H, m) , 4. 
73 (1H, d, J = 9. 9Hz), 4. 9-5. 0 (2H, m), 5. 0 
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5 (1 H, d, J = 1 . 5H z) 

tifct£#!j2- 1] 3- ( 7 x n -fe^^*;!//^^ /Wt^ V) 3l/*;V^7io 

5 7iDty*;UJi?yil Omg (0. 0 4 3 mm o 1 ) , zi—s^Xft }) 
JVTWQ. OlmL (0. 0 4 6 mm o 1 ) tS&Tf hyl^VO. 5mL©il^ 
#l{-7Ki^T h V ^/UT^ l/Q. 0 1 5mL (0. 10 8 mm o 1 ) ZMx.. ^ 
It 3 0 frmmW L*l 0 &J&21^£ri^ a a ^ ^ >"C3rf^ 1 %JIUtt« SSfn 

•ft ;Vi/7 xn-zU (VD 3 xSolvay Pharmaceutical^: 
W) 10mg (0. O2 6mmol) £^§.-C-*P>U 1 0 0°CT* 1 &fffl&W bfc Q 

^i?-^ : ffim^*?-^= 5 : 1) fc«fc ^ffiiSU 3- (7 ^ n 
15 -OM-^rS*') au*/i/V7xD-/no^ (VD s -7iBty*;v/^-h) 
6 m g ^r^feffi^ LT#fc, 

X H NMR (CDC 1 3 ) 5: 0. 55 (3H, s), 0. 87 (6H, 
d, J=6. 4Hz) , 0. 92 (3H, d, J = 6. 1Hz) , 3. 99 
(2H, brs), 4. 17 (7H, brs), 4. 48 (2H, brs), 
20 4. 8 6 (1H, s) , 4. 94(1 H, brs), 5. 08 (1H, s) , 

5. 7-5. 9 (1H, m) , 6. 06 (1H, d, J = ll. 1Hz) , 

6. 25 (1H, d, J = 1 1. 1Hz) 

25 [HJfetflJ 3 - 1 3 Tjvy 7 ti;v^Y—^ 4- (^^nir—A^ ^/v) -1, 
2, 4-hyr/!)>-3, (ALF-FMTAD) fcit/T 

^77*/UVK-^ 4— 7:»n-fc=-rt — 1, 2, 4-MJ7/yy-3, 5- 
t?^->-#JP#: (ALF-FTAD) £>$!l£ 
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=f-;v) -1, 2, 4-hy7/yy-3, (ALF-FMTA 
D) *5iU ? ^WJ2-2 5r##l'^L^T>'W7r^^^K— )\> 4-7 ^n-fe 
=/W-l, 2, 4-MJ7y^-3, (ALF-FTAD) 
*tl*:tlZ&W}ft (lOmmol/L B^T* 7 A/Tir h n h y )\> 

5 (1 : 9. v/v) ) 5 0/tLWU 20/iL«rLC/ES I -MS/MS 
liaAtfc, HPLC*7ACCapcel 1 Pak CI 8 UG-120 

(5 urn, 150X2. Omm i. d. : 4*3&*tft££») £fflV^-Y 
*-KtALF-FMTAD»J:rfALF-FTAD©ES I -v**^ b/U& 
ffiiJSUfc<i:^5, -ttV-e^m/z 6 9 7, m/z 6 8 3t^*y (M) 
10 + ^-xf-^i:Lt^tfc. WJfcft*©— -WfcBI 1 fc*^. a — 

r.tLfea^'T Oris*-?*) *-t>f^i:U^o^ h-f;*- h^$rS!l 

z 199. m/z 227 \Z.^x_fc 0 mffifefkn— 095:0 2 
15 ^rf, A L F — FMT AD A L F — F TAD OMR M (Mu 1 t i p 

le Reaction Monitoring) $kft%:W& Lfc^^ ^-—^ 
y ^^^^^(-^tV^m/z 6 9 7 CM) + >1 9 9 CM-C 29 H 44 0 
4 N 3 ) + , m/z 6 8 3 CM) + >2 2 7 CM-C 28 H 44 0 3 N 2 ) + Sr^V\ 

3 y v^/^-«r4 4 e v aBmwBftWjetfprffi-Cx vvftt 

20 t>250fg (3 5 9 a mo K 3 6 6 amol) / inj (S /NJfca**& 6 ~ 

8) t^omm&'&tco — *\ mm^^xm^tcT/^T^^y^-^ (al 

F) <DBMWfeV$te$ottZ>mm*7 5 p g (188fmol) / inj (S/N 
tttfS^6) -e&9> ^BjC»a!l^frt^S!l^NF{-it-<^3 0 Ofgift^r-feo 

25 

(|£6i&0!) 3 - 2 ) 3l/*;^7in-;l' 4- (7 an ^vl') -1, 

2, 4-hU7/yy-3, (VD 3 -FMTAD) JoiVn 

l/^;l/i/7iO- 4 -y^u±z=.jU- 1 , 2, 4- MJ7/U ^-3, 5- 
v^^ttftHfr (VD 3 — F TAD) <Z>giJ£ 
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3vw) -1, 2, 4-H)7^Uy-3, 5-^#W (VD 3 -FMTA 
D) *3 it5|ISS0ij2- 4 $r##^^bfc3 U*;^7xD- 4-7int 

2, 4-M)7/yy-3, (vd 3 -ftad) 
5 &ev\ nififfli3 - 1 fcra*fc»£*f*fc*»fcLfc*ir*, v>-rttt> 2 5 0 f g 

(3 6 7 a mo K 3 7 5 amol)/inj (S/Nit^8~l 1) t^O 
&m&'&1t 0 — ^HUtitLt3l/*/l/^7xD-;l, (VD 3 ) Ol^ 

(VD 3 -7xnty*/w^-h) (Jt«0U 2 - l #HB) t-*3#5^te:5 o 

10 pg (130fmol) / inj (S/Ntfctf^8) , lpg (1. 64fmo 

n/inj (s/nh:36s«&5) -efct), *»^©aas«fettES?«^i*t-Jt^ 

2 0 Ote. ^o-fcvtf/w**- h^W^bl-J:5?l'J^fviifc-<-C , b4^±i« 
«**T**>ofc. C4x^aiJ^^:(O-0i|S:El4t^-ro 

15 [HJSM3-3] ED-71C4- (7xot=/^f/W) -1, 2, 4 - h 

yryyv-3, s-s^-ffl-anf* (ed- 7 1 -fmtad) *5«tu?s^w 

WOO 2X1 3 8 3 2 ^«©^Jfi« 6 KmmeXt&W} Ut&VoA) ©4- (7 
^n-fe^/W^^/W -1, 2, 4-hy7/yy-3, 5-^>-#iPflc (-fk-a- 

ftA-FMTAD) £>ay^ 

20 2 £#%{^J& LfcED-7 1©4- ( 7 m n ir ^ /W) -1, 2, 

4 _| N y 7 yijy-3 i 5-^V#JBflc (ED-7 1-FMTAD) fc.fctfH 
^<kBfiWO 02/13832 ^#<7)HJg^J 6 KllE&<Z>fc<&4& Ut&M A) tf> 4 
- (^^P-fe^/l-^^/W) -1, 2, 4-h'J7'/Py-3, 5-^^#*P#: 
(ft^A-FMTAD) $:fflV\ Hlfe^3-1 t P«fc»a^*#Sr*iB^Ufe 
25 ^tt^tt 300fg (381amol)/inj, 500fg (668a 

mol)/inj £V<»5 HttK: LTiSJ^LfcED- 7 1*3 J; 

^•a^A<DE^aiJ^NF^*3tte^{i. Wtll Opg (2 0 f mo 1 ) / 
inj, 50pg (lllfmol) / inj -?£>ofc 0 
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±fE<Z>HJS0<J 3-1, 3 - 2 *5 £tf 3 - 3 £ #>&^ 1 l-^-To 



^1 





IVIKJVi i&ZYv 


(injection 


S/N it, 


ALF(itt^ay^, *tf?a) 


m/z 41 8 [M+NH 4 ] + > 383 [M-H 2 0+H] + 


75 pg(188 finol) 


6 


ALF-FTAD 


m/z 683 [Nff > 227 [M-C^H^O^f 


250 fg (366 amol) 


6 


ALF-FMTAD 


m/z 697 [Nf] + > 199 rM^RuOiN.r 


250 ft (359 amol) 


8 




m/z 385 [M+H] + > 367 [M-H 2 0+H] + 


50 pg(130 ftnol) 


8 


VD 3 -7*n*y#/l^7-h WAS) 


m/z6\ \ [M] + >245 [M-C^H^f 


1 pg(1.64 ftnol) 


5 


VD 3 -FTAD 


m/z 667 [M] + > 227 [M-C^H^O^f 


250 fg (375 amol) 


11 


VD3-FMTAD 


m/z6%\ fMl + > 199 rM-C 29 H440 3 N 3 ] + 


250 fg (367 amol) 


8 


ED.7i(ii^ay^, 


m/z 508 [M+NH,] + > 397 [M-C 3 H 8 0 2 -H 2 0+H] + 


10pg(20 finol) 


10 


ED-71-FMTAD 


m/z 787 [M] + > 199 [M-C 33 H 50 O 7 N 3 r 


300 fg (381 amol) 


10 




m/z 470 [M+NRJ* > 435 [M-H 2 0+Hf 


50 pg(lll finol) 


8 


A-FMTAD 


m/z 749 [M] + > 199 [M-C 32 H4 4 0 5 N 3 ] + 


500 fg (668 amol) 


6 



5 C2SJ60H4-1] 9 y hJkt c f07;l'7 7*^^ K— A? (ALF) WFMTA 

(1) 7y 

SD^f77h (SPF^U-K, SlcttJ:t)llA) 

10 tahm&tiim bfc e 7"— ^jfiLflttt- 2 OTOT-CtfM? Lfco 

(2) 7^7 7*/^^ (ALF) O&ij&TPH&f* (FMTADRift" 

7^ h7*7^«l 0 0m LlC^PBBg4 8-6 2 7 5 0 -5§-<£#*5 £tf T e t 
rahedron Lett., 1973, 2 3 3 9, Tetrahedr 
15 on, 3 0, 2 7 0 1 ( 1 9 7 4 ) H:|Btt©^ifel^oT»Jt Lfc7VW7 r 
^yWiXK— (ALF) ©x^7-;U^iMPt, 0, 0. 08. 0. 25. 
0. 8. 2. 5. 8i3J:tl«2 5 n g/mLOtt*»MffllWSr»«tfc. #* 
^1 OOjiLII, rttt«2PfeK (I. S. ) atChem. P h a r m. 
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Bull., 48, 215 (2 0 0 0) {^fEi&^&i^oTi^Lfc 4 0 
ng/mLOd 4 -ALF 2 0 nL&Mx., AHfcffS* — 

MJyi/ (Bond Elut SI, 3cc, 5 0 0mg :Vr ian In 

5 *ty&. ^t/H+attm^— F^r^fOasis HLB.lcc. 30m g :W 
a t e r s ftM) t-<fc 9 H*Bttffi*tfTV\ &*<£H8L »»4 0^LC 
Jg#U 1 0 /x Li^LC/E S I -MS/MSIIftAtfc, ^WiMro^ 
W^^S^^r— ^5:13 5 t^-To LC/ES I -MS/MS(DS'J^#f**2lc: 

10 

m2 



30 



ALF-FMTAD ffl'J^# : 
15 *7A: Capcell Pak C18 UG120 (5 urn, 150 X 2.0 mm i.d.) 

Am 10 mmol/L I^T^^A, 
B^ T-fe h = h y (A : 15%, B : 85%) 
* 7 ■ 30°C 

JfDjg : 0.2 mh/fr 

20 'ftW^-K: ESI (+) 

Ht 4 7y -|S:£ttfiE : 2.5 kV 

= — ^»!J£«JBE : 70 V 

y-^/n«7^ tS^?aS : 150-C 
^ y /W<— * — : 450-C 

25 = y a ^WtM^^— ' 46 eV 

MRM (Multiple Reaction Monitoring) : 
ALF-FMTAD : m/z 697 [Ml + > 199 lM-C29H 4 404N 3 ] + 
d 4 - ALF FMTAD : m/z 701 [M] + > 199 [MC29H4oD 4 04N3] + 



Mmrmm.no . o 8 n g/mL-efc9. itwu-nz^^ti^u^m^m 

(10ng/mL) KJt^Tl 2 5ffiK Jttfctfl 4 - 2 i^ftS P T AD^ 
35 'fktiSaa^ (Ing/mL) fctt^T 1 2. 5{g. it5^T**>o/c„ 
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mfemz.&HZ>&&&T^teO. 0 1 ng/mL-Cfccfc, ^*^TPSi-*5tt 
(3) 4* JUS*** 

5 gtflE (2) <Dfjii®X-m^tc&mmy : 7>'? (0 ng/mL) *5 itflfcMlTIS 
(0. 08ng/mL) <D9 o h ^9 A £ ^rirfc^Cg Lfc 0 tO^I, ALF-F 
M T A D *5 J; XI d 4 - A L F - F M T A D <D 8'J S 5 tf— * tt» * h tbT > 

10 (4) $ftjR<attia £ St*SM4©tfef* 

m& (2) ©^-cfflv^ftJiEfSr-ttL^tts arasa^b, i. s. 

£ffr&U (l/y 2 fi^tt) > SS«» (r) :fc,fctf#*£fc:#tt$i£3Mt 

(6R/6S) 3ftS4jfti-*36S, S/Ntt^tV^-^SriliRL ({fc^Btra 
( R . T . ) $J 8 . 8 ft) x ^*§rffo/Co 



^3 





1 0 B 




20 g 




30 S 




(ng/mL) 


nana 


mm 




mm 




mm 




(ng/mL) 


(%) 


(ng/mL) 


(%) 


(ng/mL) 


(%) 


0.08 


0.0769 


-3.9 


0.0790 


-1.3 


0.0812 


1.5 


0.25 


0.260 


4.0 


0.251 


0.4 


0.240 


-4.0 


0.8 


0.858 


7.2 


0.879 


9.9 


0.830 


3.7 


2.5 


2.55 


2.0 


2.4 


-2.4 


2.58 


3.2 


8 


8.01 


0.1 


8.12 


1.5 


7.70 


-3.8 


25 


23.1 


-7.6 


23.6 


-5.6 


25.1 


0.4 



1 0 1 y=0.954488x+0.0550209 1=0.991277 (1/y 2 M*<5tt) 



WO 2004/002996 PCT/JP2003/008166 

40 

2 B B y=l . 1 5772X+0.0282662 r=0.995203 (lty 2 S^^tt) 

3 B B y=l .05255x+0.0404921 r=0.999741 (1/y 2 



ttttR04i§B«ft (r) teO. 0 8~2 5ng/mL©|SlfO. 99 127 
7~0. 999741 (1/y 2 S^<5#) . #SS©iIffi©15li- 7 . 6 
5 ~9. 9%t, &0&EI§M4£^Lfc o 
(5) ptHWSltt©**?* 

gfIB (2) (Dmmtmm^ ^yh^^^^MM (IOOuD tCALFSrSs 
*D-T5ri:^J;9. 0. 0 8. 0. 2 5. 2. 5*$J;TJ*2 5 n g/mLW^S 

10 1 H^ttlilC (Coefficient of Variation. £i 

cvfit= (nmmmmMm/mmmw-mm.) xioo (%) 
ns= { (mmm^m-mmm /m&m xioo (%) 

15 
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^4 

IBB 







¥*&±SD 


CV 






(ng/mL) 


(ng/mL) 


<%) 


(%) 


0.08 


0.0675 
0.0593 
0.0795 
0.0551 
0.0679 


r\ r\ f C C\ —4— i\ f\f\C\ A 

0.0659 =± 0.0094 


14.3 


-1 /.o 


0.25 


0.274 
0 295 
0.319 
0.219 
0.304 


0.282 ± 0.039 


1 1 9 
J J.O 


n o 
IZ.o 


2.5 


2.75 
2.70 
2.57 
2.77 
2.77 


2.71 ± 0.08 


3.0 


8.4 


25 


24.6 


23.4 ± 1.5 


6.4 


-6.4 



24.6 
21.7 
24.1 
21.9 



20 g 





mmm 


*pi£j±SD 


CV 




(ng/mL) 


(ng/mL) 


(ng/mL) 


(%) 


(%) 


0.08 


0.0878 
0.0949 
0.0727 
0.0763 
0.0951 


0.0854 ± 0.0104 


12.2 


6.8 


0.25 


0.263 
0.256 
0.275 
0.290 
0.252 


0.267 ± 0.015 


5.6 


6.8 


2.5 


2.75 
1.98 
2.06 
2.30 
2.58 


2.33 ± 0.33 


14.2 


-6.8 


25 


24.8 
24.5 
26.8 
25.6 
24.5 


25.2 ± 1.0 


4.0 


0.8 
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3*4 («#) 

30 i 





^riMJ lis. 


spi£j±SD 


CV 












(%) 


0.08 


0.101 


0.0799 0.0149 


lo.o 


A 1 
-U. 1 




A AOO'7 










U.UooJ 










n AJMA 










U.UoJZ 








0.25 


0.270 


0.256 ± 0.025 


A O 

9.8 


O A 
ZA 




U.zo/ 










U.zoz 










KJ.ZZ 1 










A O/IA 








2.5 


2. Do 


Z.jo — U.iu 




3 2 




2.45 










2.56 










2.41 










2.79 








25 


25.3 


24.9 ± 2.3 


9.2 


-0.4 




22.8 










23.0 










24.8 










28.5 









#«gfc:*3»*SCVifcr4i 5%JWT (^ATPBTi* 2 0%£tT) , M&ti± l 
5 (6) B^SSttOftW 



10 
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Q ^ 

si 



CM 

o 



CM 



-H 



CM 



mor-*r-r^moovoooooov">\o— on 
cm cm n oi n (S ^ cs'(S ri ri n rl cm cm 



cm 



o 

CM 



co 



-H 



3 



— * yt ~ \© 



N S S 



oo O OO in 
CO Tf OO 
CM CM CM 



-H E 



It 



ON 



oo 
ro 

O 
O 

+1 



S 



t^o\0\tor^r^^cMxo^ 0 cMoo^rn 
- ior^»/o^ooo\r^r-o\~:oovooo\o 
ooooooooo^oooo 



s 



oooooooooo 



oo 

o 
o 



o o o o 



CM 



oo 

s 



+1 



oo 

CM 



*r»ocMor*cM — o 

CM CM CM CM CM CM CM OJ 

ooooooooooooooo 



m ov Ov 3 W VO 
I — On » — • O vO *0 
CM CM CO CM CO fM CM 



CM 



(7) HIHX^tf>4&ft 
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huie (5) xm^^±mmnw.mz&*®i&mm&nb\.xmmvtc 0 musimn 

VtzMM\Z. 0 . 1 4 5, 0. 4 36. 4. 3 6^iO ! 43. 6ng/mLCAL 
F-FMTAD 10 0m L5: 2*f o^Lfc 0 ^rtt^tbgiJ^ U !)77l^^ 

m xi oo (%) 

10 











¥^ 


SD 


(ng/mL) 






(%) 


(%) 




0.08 


70 


137 


53.8 


37.7 


11.6 




51 


123 


39.2 








33 




25.4 








55 




42.3 








36 




27.7 






0.25 


148 


239 


44.2 


39.1 


8.0 




149 


431 


44.5 








85 




25.4 








129 




38.5 








143 




42.7 






2.5 


1193 


3127 


40.1 


4U 


9.5 




1313 


2828 


44.1 








757 




25.4 








1394 




46.8 








1474 




49.5 






25 


5207 


22412 


20.7 


24.5 


4.8 




5406 


27884 


21.5 








5323 




21.2 








7820 




31.1 








7075 




28.1 







( 7 ) mmMtm<D&$t 

huie (5) xm\<^mi%ft&mzn&mmmkmm&Mbvx%\mvti 0 mm 
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BHittl^byr^ (Bond Elut SK3c 
c, 500mg:Varian S PP#M) J: 5@*BttfflSr*Tofc^ FM 
T AD £#0;t7cf*3|Sf m A L F -FMTAD» Lfcffc|Sj-£: 2 #f|gS£ Ufc, 

m<D¥-mm.) x 1 0 0 (%) 



^7 









mmmtm 




(ng/mL) 






(%) 


(%) 


0.08 


99 


92 


114.5 


89.6 




56 


81 


64.7 




0.25 


191 


338 


52.9 


54.3 




201 


384 


55.7 




2.5 


1734 


3023 


57.3 


46.3 




1069 


3034 


35.3 




25 


11141 


26204 


45.1 


45.3 




11239 


23215 


45.5 





(8) f-^/l"^— =7 — tp-C(D%cfe&<D&m 

MfE (2) <Dffi&±mm\^ 5y ^JfiUBt (100/xL) l-ALF^ 

flp-TSC^J: 0. 0 8. 0. 2 5, 2. 5^J;tJ ? 2 5ng/mL©^tt 

mmm (imtiaii) ir:^^*— 7— f-est;- 2 4«^s© 
•mm (Po s tfit) ^e>. ^k^m^xmwim^wmvtio 



^iJjs£= {Post ffi<D¥*M*/ Initial ftOSp^Mfi) X 1 0 0 (%) 

20 
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CHWJ4-2] y y hrtiJt^OED- 7 1 ©FMTAD^Wbti SPJ^ 
If* SVD<fb£-4fe£ LTED- 7 1 *m^tz.mS.%MW±- 1 (2) <£iiu®:£ 
5 ^ilctt, 7 y MI^©ED - 7 1 %FMTADiWt i UC/E S 
I -MS/MS £JSV>TffliJ£Lfco 8 Kl^i". 



^8 



10 

KD-71 -FMTAD : 

# y A : Capcell Pak C18 UG-120 (5 ^m, 150 X 2.0 mm i.d.) 

: Af& lOmmol/L g^T^^r-^A 

B f& T-fc h—hV* (A : 45%, B : 55%) 
15 ioy J*UM ■ 30°C 

tfSM '■ 0.2 mU^ 

-f a-l'-ffc*— K : ESI (+) 

^-f tf? U *-|S!5£«ffi : 1-0 kV 

a — VKSWJEE : 72 V 

20 y-^o?^ »! J£ffl£ : 150°C 

fy/^-^-lSSl!l : 450-C 

nU^a ^^^/V^f — : 52 eV 

MRM (Mvdtiple Reaction Monitoring)^# : 
25 ED -71 -FMTAD : m/z 787 [M] + > 199 DM-C33H5o07N3] + 

d6-ED-71FMTAD : m/z793 [M] + > 199 [M- C 3 3H44D e 07N 3 ] + 



30 S /Mtt&m 3 T?fc*»TIRffi«:3fc«>fc3!£#. *&m<om7£fe'&* 0 . 2 5 n 
g /mL~Cfco/c 0 

C^JS^j4-3) 7 S' HftLl't'WlMWO 0 2/1 3 8 3 2fM^il 
#J 6 KlE^tfMb^ Wk^A) OFMTAD^ffc-fb^.fcSa!!^ 
35 E D - 7 1 <Dftt> <9 {dH^BBWO 02/13832 ^-4M8tf>|O£0iJ 6 ^15^ 

fc^&A*FMTADRi!MttfcteJ;0 LC/ES I -MS/MS?:fflV>-Cl^L 
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ti 0 mfe&mtm 9 (c^-To 



^9 



10 



15 



20 



\Y&m A-FMTAD ?Hl^j£# : 
i.d.) 



*7AIg : 

MRM (Multiple Reaction Monitoring) • 
-fk-fi-* A-FMTAD : m/fe749 [M] + > 199 tM-C 3 2H4405N 3 ] + 



Capcell Pak C18 UG-120 (5 urn, 150 X 2.0 mm 

A m 10 mmol/L gfcgfeT i^E-~ A 
B f& Ti? h ~ h y (A : 35%. B : 65%) 
30»C 

0.2mL/^ 
ESI (+) 
1.0 kV 
65V 
150°C 
450°C 
55 eV 



25 



30 



35 



S/NJtaSjKj3 1?«l»j»TISfltSr3fc8e>*ife*, **^«>8B^&T?tt0. 2 5n 
g /m LX'h^>tc 0 

(ALF) <Z>£&SI£ 

HJ60J4-1 (2) <b P^M. y y Y^JlstMm^TiVVT*^*— >v 
(ALF) »L0, 1. 3, 1 0. 30, 1 0 0. 3 0 0 joitFl 0 0 0 n 

(I. S. ) £ LT4 0 0 n g/mL©d 4 -ALF 2 

*s—si'mm&. @tafcbta#— h y v*s (b © n a Eiut su 3cc, 

500mg :Var i an S PPfiJSl) iz£ 5@*BttttJ&*f ofc 0 ^f&S^. 
mm*&W)ft4 0 u Lte*»U 10m L5rLC/E S I -MS/MS ^SlAL 
fdo S!)^#f« 1 0 \Z.7TT? 0 
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5 ALF MMMt : 



CapceU Pak C18 UG-120 (5 \im, 150 X 2.0 mm 



•ft? J* : 
i.d.) 



A m 10 mmol/L gt^T >-^~ «7 A 
B ^ * / — (A : 15%, B : 85%) 
30°C 

0.2 mUft 
ESI (+) 
2.8 kV 
15 V 



10 *7AI$: 



is y— x/a y^K^jaft •• iio»c 

-r y/l^— : 350-C 

3 y 5? a i^^^/l^— : 10 eV 

MRM (Multiple Reaction Monitoring) : 
20 ALF : m/z 418 [M+NHj + > 383 [M-H z O+H] + 

bU-ALF-FMTAD : m/z 422 [M+NHj + > 387 [M H 2 0+H] + 



0114-1 (2) <7D^m*3J:^^H:W!l4-2^^t <bt>^H6^-r o 



4 - 2 ] ? y hift1 J OT^7 r K-zl' (ALF) ©PTAD 

(4-7 1 , 2, 4-h!/7'/yy-3, 



Hi60!l4-1 (2) £|5H3Sl-, 9 v h7*7l<"? tum^T ;v?t * K— ^ 
(ALF) »PL0, 0. 1, 0. 3. 1, 3. 10, 30. 1 0 0*5J;U?3 
0 0 n g/mL©«|*»^fflt«»SrW«Lfc. lOO^Lt, f*!g|5^2fi 

i&SC (I. S. ) ilX40ng/mL©d 4 -ALF 2 0 m L SrflPXLfc^, 
35 ai*/— @$B#ltH# — h y (B o n d Elut SI.3cc, 
500mg:Varian SPPthM) I- X SMttffl&fTofc^ BfeXlBtt 
(Biological Mass Spectrometry 199 



30 mfe 
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3; 22: 621 — 6 3 2, Jorna 1 of Chromatogra 
phy 1993; 645: 1 1 5-1 23^) l^ot4-7i^-l, 
2, 4-h!)7/!)y-3, 5-i?ty (PTAD : S I GMAtti) la^i 

mmt Lfco mmfcit®. ^m&z&Wift 4 0 M l u io^l 

5 SrLC/ES I -MS/MSIuftALfc, SlJfc&f'tt** 1 1 ^"To 



ill 



10 ALF-PTAD mi£4kik : 

•t)?J* \ Capcell Pak C18 UG120 (5 Jim, 150 X 2.0 mm i.d.) 

: A i& 10 mmol/L HSl7y^^ h= h V >V 

(1 : 1) 

B i& 10 mmol/L g^^T^^e^^ A/T-fe h 'J /I' 

15 (2 : 98) 

(A : 35%x B : 65%) 
#^.M&S: 40°C 
mm : 0.2 mL/# 

-f^-^-fb*— K : ESI (+) 

20 3r-f \fy V —WLlsiMEi 3.5 kV 
a-V^mEE: 26 V 

y-^^n </*KJ©a£ : 110°C 
y*y/l"<—?—WLfemig. : 350»C 
=i y a ^tS:^*^- : 16 eV 



25 



30 



35 



MRM (Multiple Reaction Monitoring)^ftfc : 

ALF PTAD : zn/fc 576 [M+H] + > 314 [M-CwHsah 

d 4 - ALF PTAD : m/z 580 DM+H] + > 314 [M-Ci 9 H 2 9D4j + 



S /Nitric 2 ^fcifcTR**:***:*** P T ADRilfMbC J: 5895&$ 

7A©-0!lJ*, JHJE0H4-1 (2) ©3(1*43 J:t5J*«E^4-l©3fe*i:i: , b »JiH 
6 ic^-f-o 

imMM 4 - 4 ] 4#ntt>t> bf * ^ > d ^^©aij^^ttr^afefSf^b 
( i ) mtem&ftffimt 
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— JV (ALF) ^mMVtc^y h^^^^Jkm (100 fi L) \Z 40 ng/mL d4~ALF 

(LS.) 20 uL *1MtL, T*h~hy/WCJ:.5lfcg&8tfffi8L 96 
ttttl^— MJsr^ (Oasis HLB 96well plate, lcc, 10 mg : Waters tkW l-<fc 
9, Hffittm^rtTo^o FMTAD K:J:.5R#tMb«:fTV\ g.m&.m&. 10 mmol/L 
It^T^^—^A/T-fe h~ h V J>V (23:77, v/v) 100 uL U 30 /xL I: 

U=7 A*^f <yJ-^<y*m^Z> LC/ESI-MS/MS (CftALfc, ^©I^^^l^ 
A£0 8 ^^-To LC/ESI-MS/MS (DfiiJ^M^tt^ 1 2 Jd^i",, 

^12 



ALF-FMTADa'J^##© 



##r#7i>.: 



^yyW<— ^5£®JBE : 



Cadenza CD-C18 (3 urn, 50X2.0 mm I.d.) 

Capcell Pak CI 8 UG-120 (5 um, 150 X 2.0 mm I.d.) 

jg jg 

Af& 10 mmol/L MT>«£ A. B$t T-fch-MJ 
O.SmUfr 

0 min-5.20 min A : 23%, B : 77% 
5.21 min-8.00min A:0%.B:100% 

8.0 1 min- 1 4.00 min A : 23% % B : 77% 

10 mmoULffimT^~<?&/T±h=-hV^ ( 10 : 90, v/v! 

0.2mL/# 

0 min: Position 1 

4.25 min: Position 2 

5.2 min: Position 1 
ESI (+) 

1.0 kV 
70V 
150*0 
450^C 
46 eV 



MRM (Multiple Reaction Monitoring) 0zW 
ALF-FMTAD: m/z 697 [M] + > 199 [M-C 29 H 44 0 4 N3] + 
d 4 -ALF-FMTAD: m/z 701 [M]* > 199 [M-C 29 H 40 D 4 O 4 N 4 ] + 
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KjSKiasvvr 2mm<o&&ft (6R/es) hplc± n \*K*>Kmmir 

5 ( 2 ) ttftji<z>ttBB £ mm&comm 

100 ng/raL ALF 7 h 7*7 Is 9 U 0, 0.05, 

0.15, 0.5, 1.5, 5 &£Tf 15 ng/mL <D&mmfc&m&ft*:til9ik\*1Zo ^AB^ 
riUBSfcft 100 /zL fcitulE (1) l^Lfc^ttHt^lL, S'J^bfc 0 3 



^13 





i b § 




20 1 




30 f 


1 


(ng/mL) 


(ng/mL) 


mm 
(%) 


SUM 
(ng/mL) 


mm 
(%) 


mmm 

(ng/mL) 


MS. 
(%) 


0.05 


0.0412 


-17.6 


0.0497 


-0.7 


0.0470 


-5.9 


0.15 


0.152 


1.5 


0.139 


-7.3 


0.161 


7.5 


0.5 


0.541 


8.3 


0.517 


3.3 


0.513 


2.5 


1.5 


1.53 


1.7 


1.5 


1.6 


1.42 


-5.1 


5 


5.49 


9.8 


5.24 


4.8 


5.05 


1.0 


15 


14.4 


-3.7 


14.7 


-1.8 


15.0 


0.0 





IB g y=1.64608x+0.0281324 r=0.996552 (l/xS^^ft) 
20 g y=1.63152x+0.0257574 r=0.999206 (l/xSi^-3tt) 
30 1 y=1.58456x+0.0548324 r=0.999950 (l/xli^^t) 



1fem.1$k<ni®m&M (r) it 0.05~15 ng/mL (DffimX* 0. 996552~0. 999950, # 

(3) mmn$L&<otfiPt 

mm (2) ©«rafcl^«^. 100 ng/mL ALF ai* / -/WSiRfc? y 
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jfaJH"?** U 0.05, 0.15, 1.5 *5<fctf 15 ng/mL <0EJB#f?«14flm**SrW»L, 
XZtl^tlt&m. L$iJ£ Lfc„ n=5 T 3 S U €-ffiU^ 0 ^ CV fit 



*14 

IPS 





sun 




CV 




(ng/mL) 


(ng/mL) 


(ng/mL) 


(%) 


(%) 




0.0545 


0.0546 ± 0.0021 


3.8 


9.2 




0.0546 










0.0575 










0.0517 










0.0547 








0.15 


0.175 


0.160 ± 0.014 


o o 
o.o 


O.I 




0.158 










0.166 










0.137 










0.167 








1.5 


1.40 


L67 ± 0.16 


9.6 


11.3 




1.73 










1.69 










1.74 










1.79 








15 


15.6 


16.8 ± 1.1 


6.5 


12.0 




16.7 










16.0 










17.0 










18.5 









mmmm 


nmm 


W±SD 


CV 


nm. 


(ng/mL) 


(ng/mL) 


(ng/mL) 


(%) 


(%) 


0.05 


0.0526 


0.0407 ± 0.0069 


17.0 


-18.6 




0.0365 










0.0357 










0.0401 










0.0384 








0.15 


0.145 


0.149 ± 0.010 


6.7 


-0.7 




0.144 










0.138 










0.165 










0.152 








1.5 


1.67 


1.68 ± 0.05 


3.0 


12.0 




1.68 










1.68 










1.75 










1.61 








15 


16.2 


15.9 ± 0.2 


1.3 


6.0 




16.0 










15.6 










15.9 










15.7 
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mi 4 m%) 



30 S 





mmm 


5p±$±SD 


cv 


mm 


(ng/mL) 


(ng/mL) 


(ng/mL) 


(%) 


(%) ! 


0.05 


0.042 


0.0406 ± 0.0076 


18.7 


-18.8 




0.0392 










0.0287 










0.0442 










0.0492 








6.15 


0.156 


0.147 ± 0.014 


9.5 


-2.0 




0.156 










0.122 










0.152 










0.151 








1.5 


1.63 


1.61 ± 0.10 


6.2 


7.3 




1.68 










1.71 










1.57 










1.46 








15 


20.0 


17.1 ± 1.8 


10.5 


14.0 




15.7 










15.4 










17.8 










16.8 









(4) B^SItt^M 

itufE (3) -bt\^ 3 0F^fls:<D cv {jt*3.};TJ?KS^^i67to 

gi5 ^^i-„ 
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(^*TPfi-C«±20%JJJL^) X\ IS"Cfcofc 0 
(5) ®]fcs£<Z>tftffr 

5 huIB (3) -efflV^fcl3l^W^tt«3|s|-«rlElJR*ffi«3N-i: LTfiJJS Lfc 0 HJJfc^g 
M L*:»Wmt(nE (3) T?W» Lfc 0. 05, 0. 15, l. 5 *5<fctf 15 ng/mL ALF / 

# 1 ^m^fD^mw.^ 100% t u aij^s*iisf^»f— ^ffi^<^it^^i 9 alf 

10 <D[UitX§££3fc#>*: 0 &&&& 1 6 K^-To v^-fnt>H^Bl!:W^5*lHliR*-e*>o 

^16 



(ng/mL) 


EJlfc* (%) ± SD (%) 


mmtMtm(%) w-® ± sd(%> 


0.05 


86.5 73.8 ± 8.8 

66.2 

64.9 

77.0 

74.3 


65.5 50.5 ± 13.5 

39.3 

46.6 


0.15 


84.9 72.3 ± 12.3 

71.9 

52.8 

80.4 

71.4 


58.7 56.8 ± 2.0 

54.8 

57.0 


1.5 


61.0 87.9 ± 15.9 

96.6 

86.0 

98.6 

97.4 


68.6 60.7 ± 7.0 

55.4 

58.0 


15 


77.0 85.4 ± 7.8 

85.4 

98.1 

84.3 

82.4 


74.2 65.5 ± 9.4 

55.5 

66.8 



15 (6) fliWk^©^ 

mm (5) r«Lfcy77^^^ (1) ^mmmtmmumtvxmm 
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y^^^Jfa-^^Hfl^aU, ^fl^fcbfctsW- 0.0436, 0.0871, 1.39 SSitf 
13.9 ng/mL ALF-FMTAD — 100 At L $r 3 ^iTo^&. U SiJ^Lfco 

(7) mm&vms 

7 y h79^?jfD.m, BUlE (2) T-fflV>yt^*H^^^^ (0 ng/mL) *3itl? 
#?*i&£TPE (0.05 ng/mL) n-v h Jf? A&tfctfcLfc„ ALF-FMTAD <7}^n-^b 

10 79 1 1 d4-ALF-FMTAD <D ? cr h ^ A SrEl 1 2 

7 S> h^^lfoJt^ ALF-FMTAD *3it>* d4-ALF-FMTAD c^ij^&^-r 5 
^ttfS&bftft^ofCo *fc. #1**1^7 ^ (0 ng/mL) M ALF-FMTAD (DS'J^ 

(£ jk #>) 

15 ^i^llJSW^^ftTt <fc 9 5 > Dmm&<D fmtad &m^1tffimmk 

LC/ESI-MS/MS SfeSrSUl bfc^ £ Id £ «9 HUfc*Sj&S|*]Jb U 3fe*TP£ 0. 05 ng/mL 

20 

HU^<^VD 3 . M> /K la, 2 5 (OH) 2 

D 3 , ALF, 77 l/*/^>hyt- EB 1 0 8 9. -fk^A^) ^ail^l- 
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^^tt'SVD^i UttflOOCT, ED-7 1^) 

10 bfttc7*u±>'<k&WkVVfc&yo<D&&m*. VDte-S^SrLC/ES I - 



15 
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1. TlEst (1) ti$ti57xnty^, 



o 



(R% ( l ) 

- % -N (R.) C ( = 0) -N (R.) C ( = 0) NH-, -OC ( = 

O) NH-lfefcte-N (RJ OS (=0) -%*U R a fi{6i&T^3r/l'2£r 
«i% ) ;R*3it^R' tt^rtbW3fei:UT, tK^M^ *> 

2. R*5«fctfR' ^TK^i^-efesit^iismo^^D-fe^b^o 
15 3. Qs5sa*IS#*fc»r/U'ap-i^^«:*-mi#Si *fctt2lcEt©7*B-fe 



£-4 



4. QdM^^>"C*>5lf*^l *fc}*2(^|E®07^n-fe->"fb^o 

6. 4- (7*13*=^^) -1, 2, 4 - hVT^V >-3, 
20 V*fc»44-7 3ici-fe=:yu- 1, 2, 4 - h y T / V S- 3 , 5 - v^^&S 
tft#K 1 ^lEmo 7 ^ a -fe ^it&VOo 

s. ^(t>izmf&-7^tz± fit&m u# s mm z-s w-r s s»#^ 7 mm* 

25 <^^ 0 
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9. TfE5£ (1) 





(1) 



5 -N (R a ) C ( = 0) — N (R.) C (=0) NH-, -OC ( = 

O) NH-*fcli-N (R a ) OS (=0) -£i»U R . fiMS«7/l' 

10 &S£^LTV>Tt> J; ^{gj&T/^ \*X\/*Xb£^1BMT is 

^/w^^/uS^* b ; mfi l ~3 ©it^t L ; nttl~4 <7)S^5r^-r o ) 

15 IB 7 ^ n -fe >^fb^ £ tulE \f? 5: >Dik<£t® t tf&m&'Btlz <t V1z4t&V>> 
11. ^la^^^c-lrWk^i: tf^ %>Vik&mt&&'et\s*Ltt&W. T 



IBS: (2) 




(R)> 



(2) 



WO 2004/002996 ^) PCT/JP2003/008166 

60 

(5fc*K A 1 *5it5A 3 tt j ett^*Ulft^UTlt|j|*«r^rU-CV>-Ct>J:v^»T^ 

t> J:VN{fi0T/w^^-^^^^U ; AattSSftg-^ -CH = CH- -C = C 
- x -0-, -S-*fdfi-NH-iS:*U ; R 1 fi7K^^-^fdfi-OR 9 (R 9 
5 ) lr«t; R 8 tt7K*JBC^s 

3 i-i7kmf%**titei%mm&mv ; R 4 . R 5 *3<J;t^R 6 l«tb j eftt^S:L-C7K^ 
10 JBIHK tK^S, xhoS, ^T/S> ^n^y, ©&^£*rLTV^-Ct><}:vvt£8fc 

ti^5tUT7K^^*fc«7K^^^i-d\ sfcvtt, R 7 *5j:t>*R 8 riS-££fc:/j; 

^b;X«-0-, -N (R 0 ) C ( = 0) -N (R a ) C (=0) NH-, 
20 -OC (=0) NH-^fc«-N (R a ) OS ( = 0) -£r^U R . fiiS^T 

sv*/um&m-r 0 ) ; R*5£tfR' ra^ft^tosiftu-c, tmrdsc^ tK^s, =■ 

Sr^-To ) 

12. A-A-A 3 li-CH (CH 3 ) - (CH 2 ) -CH (CH 3 ) 
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-CH=CH-tfc(i-CH (CH 3 ) -CH=CH-CH = CH-^L;R 



13. R*3«fctfR' as*#JDK^TNfc*»3fc£9~l 2©V^H^-^I-IE*0 
10 14. Q^E^^^fiT^drU^^-ri**^9~l 3WV^^-3S{C 

1 5. QtfM^l-'>'T-fc5iif3fc3i9~l 3 WV^tt^-ig^lE^^'fk^o 

i 6. Q^a^-a-efc5ff^9~i 3^>v^n^-^^ia^^^o 

l 7. MIEt^ ^ isDit&VofrV? 5:^D 3 >fb^-c-*>6m^9~i 6tf>V^ 
is. t*m , fc-£**t5£'* s^Dfl^ttoira^isfc-efco-c. Tiast (1) 



w,|j:T^i/ytfcli7x=i/y^L ; W 2 «Tyw^r w-^Sr^ b ; Xte-o 
20 - % -N (R a ) C ( = 0) — N (R a ) C (=0) NH-, -OC ( = 

O) NH-*fctt-N (R a ) OS (=0) -*r&U KJ^&1&T>V*;vm* 

v^Tt> JivMaRTy^^/H., B&gSr^rbTV^Tk iiMS^T/v*-/^ B 
25 ^S^^b-CV>Tt><tV^ar^=¥^S, g&gSr^b-CV^^J^fS&T^ 




p 



(1) 
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tfA^^^S&^L ; mttl ~ 3 U ; nttl~4©IMt, ) 

5 hn^ h y- (LC/MS) \ZX*)WMTZZb&ftWl 

IE 7 » a ir ^b£-#3 £ lulB ^ b «fc 0*£<& Vtcik&Vo 

10 2 0. ftff|B<^7^ci-fe>"fb^i \?9 5 VD-fk^«Ji:ds^bfc^«JiS x T 
IBS: (2) 



15 t> <fcvM6$fcT/io&>r = i^£;£L ; A s t*if:&tir€\ -CH = CH-, -c = c 
- % -O-, -S-^fc{*-NH-5r^U ; R 1 «tK^^^/c«-OR 9 (R 9 

je^k tK®?S, ^hpS, vr/S, /M»yy, tt*£«r^rbT:vvrt>J:vMft» 




R 2 



(2) 
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ttaiScb-c**^*^*******-*-*^ ifcv>te. R 7 *5J:t5R,3&s-»K:<e 

«U;Xtt-0-, -N (R.) C (=0) -N ( R B ) C (=0) NH-, 
10 -OC ( = 0) NH-£fcte-N (R a ) OS (=0) -&^U R a f*<g;i&T 

vx^x *> <t \i^sMT^s.jum, m^m^m vx^^x t> £ wtg&T^* 

v^-c*>£v>#/w^^g%aeb ; mte l ~~ 3 <£>S$c£^ b ; ntil~4tf)S$c 
) 

2 i. m^(oy ^v±^t&w&£xfmm<D7 x-v^w^mh^z ^^vit 

20 &Mbfcm&\stz.ik&®i\Z.m^X, A- A 2 — A 3 fi-CH (CH 3 ) - (CH 
2 ) g-, -CH (CH 3 ) -CH = CH-ifcll-CH (CH 3 ) -CH=CH 

-ch=ch-^l ; r 1 te7kmm**.tL}-Z7kmm*m\. ; r^tkhush^ 

fctefc Ko^^oatf^a&Sr^l, ; R 3 «7KmJ®^-Cfc«9 ; R 4 , R 5 :fc<fcT>*R 

25 MtTyi^uS^fctefSiSfc^ n7;^/^^^L ; R 7 *3 £X*R 8 {i7K^JS^ 
T*£>5)K R 7 *5j;U?R 8 ^-^^^oT^fi^-a-Sr?f^-rs»^l 
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1 8 ~ 2 2 (DV^tt^— ^t-IBS^ * 5: ^Dik&VWMfejjfeo 

5 2 4. MIB^^^P^Wb^^^^lE^^^n-fer^b^i: ^ ^D{b 

^<t7)S^bfcfb^^*3V^-C, Q^^^U->-efc5l»^l 8~2 23S<^ 

-f ^l-IE^^ If* 5 >-D^^^a'J^i5feo 

io fifr— mzmm<D if * ^ ^D'fb^c^ay^jfeo 

2 6. SulB^^^^lf* ^ ^DflS^flW*^ 5: >D 3 fc&VoX*$>%. 
18-2 5(^V^-rtb^-^{-IB^^>tf* 5: >-Dfls£>«&©a!l5£#ife. 

2 7. fl9SB*W*S^fr**©tt3(S|.-Ci!>5aj|^l 8~2 6^V>-f^-^^IS 

15 2 8. i^PVf^7 7^-/^^^ ho^ MJ- (LC/MS) tf*. 

-A^^hD^MJ- (LC/ESI-MS/MS) -efcSft^:"! 1 8 ~ 
2 7 <Z>Vvf 3®fcfE«© If * ^ ^D>fb^cDffliJ^fe 0 



20 



PCT/JP2003/008166 

1/12 

B1 



WO 2004/002996 




100 



% 



ALF-FMTAD 



199 



697[M] 
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